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(57) Abstract: A porphyrin compound containing a biotinyl group, which is represented by the following formula: Por - A - Bi 
wherein Por represents a porphyrin residue optionally forming a metal complex, Bi represents a biotinyl group optionally having 
a substituent, and A represents a hydrocarbyl group having 1 to 20 carbon atoms or a heterohydrocarbyl group having 1 to 5 het- 
eroatoms selected from an oxygen atom, a sulfur atom and a nitrogen atom and having 1 to 20 atoms in total; and a method for 
purifying a hemoprotein, a marking reagent for a hemoprotein, a diagnostics for a disease associated with a hemoprotein and a ther- 
apeutic agent for photodynamic therapy which use the porphyrin compound. 
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(84) fg^gfS^tt&i^y . ±T<omm<D&&&mtf ^tt^ga»S: 

RTtl;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, — @B5iSS&&# 
SZ, TZ, UG, ZM, ZW), ^ V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P V * * (AT, BE, BG, CH, CY, 

CZ,DE,DK,EE,ES,H,FR,GB,GR,HU,IE,IT,LU,MC, 2X^zi— K&tffi&CDB&lilwOl^T f£ . £»]58fT£*lS 

NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, #PCT*fif^ h<B^HU:*§«£ ttX l*<5 Tzi— KtBSIg 

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). (D^^VXy- h J £#Bf!o 



(57) H$J: ^SSMlis TIBS ( I ) : Por-A-Bi (zCK P o r (i&Jg^f* $-J^J* Lt t £ I* 

/K;u^-r u >sis ; b i f*s&$*iTi>Tt cta^e*^—^* ; fit, Al*1 ~ 2 OfflflDKSUS*-**"*"* fc K 
p*;utf;uS. XttSXK?* «*»MtfM«W6itf*i4i -5«0)Af Pl?t*L, fro£ff-ei~ 
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* (dwlm^ a ^ > a° ? noimm.zm&fr-oWi&izft o z. t <dt% & ti^^a 
is , mm, mmmiRfc 2%\z\zMtt>v-<D&5i3i&&<<D?>rt&fi<»f£ 

4£^L><hLT«*<D&fiJ£i£DTV>.5 (A. Messerschmidt, R. Huber, T. Poulo 
s. K. Wieghardt (Eds) Handbook of Metal loproteins Vol. 1, John Wiley & S 
ons. New York, 2001^#flB) . ^(Dfc£>, Z.n^n&Wftm^WVtt^zte 
*\ A * > A° ^ ft £>&fcB t»i*«iST* 5 o 
20 fiBfc, 77^f^-^O7h^77>f-0ji^tlTA5>7^D-7^ 
^A^>/^K<Dffi§SK:ffl^e>nT#£: (Tsutsui & Mueller. Analytical Bioc 
hemistry 121. 244-250. 1982 : ^flNffXiR 1 ) . La>Lft#e>, 

25 , ^»fefcO©^WN°^SM^»^$<, ^\A^>A'^!8i^mW^* 
M©^^^lffl-r-l>^t^T#^Vii^-5^^tj$>^>o 
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2 

wmvvvttzv&m&fem'rztK?* ytx^mfe (pdt) hmmztir 
0-50857 m'&m o isfrisUtfit* fem&mzttomwz 

*ftw<Dm<Dnmz&n\£, tib^: (i) : 

Po r -A-B i 
P o r \*&m$£&&Ml&lsX%£^tf)l<7 4 U ; B i 

T^TfcJ^tf^-JI/S ; ^-l/T, Ate 1-3 OiSco^^^WT^k Hp 

^d, AAdl, ->P^\A (Sirohaem) , s\^om<D&i—#)l7 J U >t^# 

^e>^^n^>^^^^fifcufc#;w7^ u> (^\a) ©^st^s. s^k: 

n«, MiSPorte, tfotfjl^-r »J> (ID , OD#;i/7^U> (I II) ^ 
□ ^p#;p-7^U> (I I IS) , ^oh#^'J> (I XI) ^tf'Whtf 
JP7^'J> (1X1) ^^M$n^^7^ , J>»SS^§. iuIBB 
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£LfcV>CH 2 Sa*-NH-, -NH-NH-. -NHCO- -CONH-, 
-N (C,_,7;Mr^) -O-, -S-, -CO-, -O-CO-, -S-C 

o-, -o-coo-, -co-s-, -co-o- -CH (ADy» 

5 -CH (CN) , -CH=CH- -NH-NH-CO-Xte-CO-NH-N 

h - -c e& £ nt V>T =b <fc & 5 . 

-NH-NH-, 

-NH-NH-CO- (CH 2 ) t -NH-, 
10 -NH-NH-CO- (CH,) a -NH-CO- (CH,) n — NH — , 

-NH- (CH,) „-NH-, 

-NH-NH-CO- (CH,) n — NH — , 

-NH-NH-CO- (CH,) n — CO — NH — NH — , 

-NH- (CH,) ,-CO-NH-NH-, RZf 
15 -NH (CH,) D -CO-NH- (CH,) B -CO-NH-NH- 

CmSO^K ^n«tiLTl-10, $f*L<«3~7$r^T) A^IK 

#589i©SR2<z>flM*K«fcntf, ±esc (i) obr^=;w*^#5j?;v7>r u> 

*»W©»5©!K«^«fctl«, ±E£ (I) <Dtt3--)V&ttltGQ! 
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z.t\z£-DT. &it*<D's2±* >wx<Dmm* w-Ms tommz-zn^nv > 
□#;W7w"J> (ii) , t7o^;W7>fU> (i i is) . 3^D^7>fJ> 

(I I Ii) , ^dW7^U> (1X1) , ^7h^7-fU> (IXS) 

*aj*ffl«^> r^Aj #;W7^u>* (ij§##) t^ci Hffixtei i 

#^0JKi:fcV>T&/8£n&^A£LTte, 4#^is^^n^v^^ mtf, TtSJd 
jjVr«fc?&u ^a, AAb (/DhAAIX) , AAc, A*>J7>W\Ac, 
AAd, ^dl, vD'NA (Sirohaem) , o%f<D3if£'\2±tfm^ ZtiZ 
(A. Messerschmidt, R. Ruber, T. Poulos. K. Wieghardt (Eds) Handbook of 
Metal loproteins Vol. 1, John Wiley & Sons. New York, 2001H#^) . 
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(C) (D) 

X Y Z 

AAb -CH=CH 2 -CH=CH 2 -CH 3 

AAc -C(CH 3 )H-SR b -C(CH 3 )H-SR b -CH 3 

A>J7>hAAc -CH=CH 2 -C(CH 3 )H-SR b -CH 3 

AAa -CH (OH) -CH 2 R' c -CH=CH 2 -CHO 

/\Ad ±12 (B) 

1 -bfB (C) 

v'D^NA ±fE (D) 

-CH (OH) -CH,R' c -CH=CH, -CH, 

(?i) SR b =-CH 2 -C(NH-)H-CO-, R' c = - [CH 2 CH=C (CH 3 ) CH 2 ] 3 H 
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m^2>Z£h-C£Z>o fro-t^^^AH David Dolphin ed.. The 

Porphyrins, Vol. 1-5. Academic Press. New York. 1978fd|E®$nTV^„ 

io ~c M ^fl:zK*«tUTtt, mx\*> c^c v 7)v^)vm> c 2 ~c 20 t;i^x;v 
c 2 -c 20 y;^-;w», c^c n rjvn^m, c,-c 20 T'>;ps, c 4 ~c 
20 y;i^ji/^x-;i/g, c^c^ux-jh. c 6 -c„7'J-;H, c 7 ~c 20 
t;W7'J-jH, c 7 -c 20 t'J-;w7;wws, c 4 -c 20 ->^ny;^;ws 
, c 4 ~c 20 v^Dr;py-;^ (c 3 ~c l0 >'i'D7W) c,-c 10 t;ww 

xm^zn&m&iz* ±fsg^£ i<@(D7j<^MWi^^nfc2flfi(DSS:Vi-5c 

^BJlifcffl**, t7)l*)iMi t\z. j»«Tt)«fcViU ^^nuTfecfcViy;!/ 
^;ugT&«9, mfcf. ^wwak x^;wa, yatf^S, n-^;i/&, t- 

20 7;wi/g#MiR£n£4§-s-te, ni^n«^ne>(DS^^ipo7K^®^i^^ 

tf, ;*^u>s, x^u>»» yneu>s, ^i^>s, ^>^>s. ^ 

^bjotck \7)V*—)V&\ tim i~3{@<z>2fi*s-a£W-r£^I& 
25 2^20, cto« : ^b< «2~ i o(Dmm$itz\tttmm<D7)V5--)i£tfmtf e> 

n, i^wcft, xxx;u, i -zfu^-)V. 2-^a^z;k i-^^nf 
x;K 1 2-y^x;K 2 - 

JV, l-^>5 L x;U 2-^^XJk 4-^>f-iK 3-^^;V—2-^ 
x;K 1 -^-fexJW 2 -A^t-Jk 1 -A^f-JK 2 -aT'tX-'K 1 
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2 — jtPT—A's 1, 3 — 3r? $ ;K 2-/*~/K l, 

5 y wyxy 2 - h y ^s, 3 - h y ^S, 4 - h y 

10 ^S-Cfc»?> *:<DTjV*U^m*<D 1 Xte2J£A_h<75ffi^L&l^CH 2 gaS-NH 
— NH — NH — . -NHCO- -CONH-, -N (C^T/^/V) 

-o-, S , -CO-. -O-CO-, - s -co-, -o-coo-. - 

CO-S-. -CO-O-, -CH (/-ny^) -> -CH (CN) -CH 
= CH- -NH-NH-CO-Xli-CO-NH-NH-tl^nWb 

15 z^mmfrm-f btt5„ 

^tk^s. mmm&te¥\zm&£n'&z>mk l-o*. mtf, 

vf b £ ftT v >T <b «fc v * c H 7;v^^If a^tf f>ti5. 
20 tjH"^ ^a-e«. TIBtf^^^TK^Srl^v^/siif^^SSrV^Po 



HN 




O 
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->7/S, Any>fcSnTV»T*>,fcV>C l . 
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5 t\ 

SDS-PAGE Id <fc -5 «^&lb El £ ^t. 
(DUV- V i s ©iRT.^ h;i/$r^-T. 

(1) 

Por'-COOH + H 2 N-A'-Bi 
(1) (2) 

w 

Por-CO-NH-A'-Bi 
(3) 

20 

PorU ^Jl^te^JjJcLTfcck^;^^ u >^£#,M^>g 
HB&Rfcl>fc38S£jKL ; A'teX^—tf— g£^L ; fit, B i 

±127.*- A (1) fc&^T, (1) fc5feJ«7S/<fclf*^-;Wb^* 
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-Tztt^-jim^mtfjiy j u y\Y&m (3) *nz>. ; <ttt^~ 

>7 5 h\ 6- (6-tK7yK^">iV) 7 5 F^yJl'-D-h*tf>75 

(i) -m* ^;P7^'J> (i) a, ajM$*->«£ HB#f 

m^KO^fflS^PSf-S^il^fe^o #JAtf, tT'o Ftf^yV 'J > I Xte 
, 2<@©#;l^*->S£WbW<5o ^7^'J> (1) £lsT&7°n 

h^7>fj>ixsfflus«^e, bH^vhMbtr^^;Hk^ti (2) 

20 UT, ^7^U> (1) $r2^*J!^±, $?£L<&2. 5 iS«£U:ffl^*£«* 

U > I X£6 - 1 K 7 y H^v^ - D - h'^>7 5 F£> 5>#;Ustf 
^J^X^f-a (2) C^t. 
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X*-A (2) 




dicyclohexyl carbodiimide (DCC) 



iron-protoporphyrin IX 




DCC-heme intermediate 




_ HjN N^^^^ 

6-hydrazidohexyl D-biotinamide 



^ Oir ? -irO 



dicyclohexyl urea 




HO O 



Biotinyl heme 
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•>^D^yJWJ^y<SF (DCC) , N'- ( 3 -S?^^75 -/ tf 
;W) -N-If^J^'^SH (DIC) , 1 -X3M1/- 3 - (3-^^ 
5 T^y^atTJU) *JP#^5I«, N-7'JJV-N'- 

n- (a-^^^7 5y^ntr;u) -N'-ie-^tyu^ 

)*^^5H. 1- (3 - y/^7^/7*a^) - 3- (6-^>'M 
)V7$ yA^yjl/) *My-f$h\ y^nA^FyJM- (N- ^^l^k? 
XfMM^SK, x^;U-l, 2-ytHP-2-Xh+y+; 
10 U>- 1 (EEDQ) . 2-yhHn-2 

h*-> - 1 U >*J^'>5- h (I I DQ) , l-^>*/hU 
7y*»J;^yKU^ (y^f;V7$y) -Hstt—VJ*'\*F"&7)V*Ufr7>7 
T-h (HBTU) , O- { VsTJ- (Xh+y^J^CJl/) -/^Ur» 
-75 7} - 1 , 1. 3, 3 -t K7^f ;WDX^A-f h 77Ma^7- 
15 h (TOTU) , 7*U)\yib7si£>mWmi (PPA) , 3-^*^75 7* 

7.^^y^^;w-2 oh) -*=m^/p> (mp to) ^#*gvfsn*>. 

y U >f f i75 >i ; y^aa^^x ^dp*;ua, 1,2-^od 
20 x^>, M<fc**flP<z>ADy><b^k7K*» ; ^>*>> «>^d^ 

m<D3$mmmi\:*mm ; yx^;n-f;k v-fv^atr^x-^jw, y7i- 

;PX-^;k 7h7tFD77>- 5?**1t>» 1. 2 -v?* h*~>X^ 
X-7^;^ ; N, N-y>fMM7S h\ N. N-v^^UTir h75 K^cD 

25 75 KS*fctti:n&-ifiJi±©g^«^f en«. ±i2S^t#ic^*u 

HJS&te. y^?MM75 H (DMF) , ^*3^7Jy*3r-> h* (DMSO 
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8t, Mir* 

A (3) K^rKJ&T^Jfc-r* 
15 7>*-A (3) 



HN NH 




O 

(2') 
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±IEX*-A (3) lC*5V>T, b'^> (4) tkH75?Nk^* (5) 

^yitttT-Xttr® (20 kH7S?Hft^«i (5) <0 

ttDfc, 3$ : NH 2 -NH-CO-A'-CO-NH-NH 2 T'SSn^yt Y^i? 
YM&W&ZWtt : NH,-A , -NH,T*£n*^75><fc'&tt (SS'K A'tt 
1-3 0ffl©K*JSf4tt5k Ho^;Pt*;US, Xte, &3tII^ fiftHS^R 

CKDJ^lcUT* S: Por-A-B i t^^T, A©*"*— tJ— g©M5K$i 
(Bayer et al., Methods Biochem. Anal. 26 (1980), 1-45#8S) . 
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5 >fb£«5fc*S^bfcfb'&4& (UAT, • U>»&#j 

10 a-ClfijiRb, ^5^/-;K & M^7-y>^i:0ftt^(D^>;^I^ 

t&n&vizvxmznfrttr-Ji&tttfJiyj u >*b^wa, unsafe 

e^>fc£ttttA^L*l>U 7br^>-t?*^>©4#H6«|j|g^«:fUfflbTfl8m 
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5&««Wb^**fflv»T, ^i±#>rt2m<o£Wteiz&tt&mwitiE*ffl&-t : b 

T, 'sA**'>y^— -£fc«UE» A*y?- (bach) t^^n^^A^tt^S^ 

HM&<omm i- hmm-r s z. z>. 
15 wtj^WM (pdt) mmmm) 

s^u mmvmmx&s-rzo rjW'K mtfo. i 

it*. tt&m%<D&.®L. ftWLttzn&QmtsiZ'tfi* mz.it. i u&ttviz 

S4Sn*WM^©ltt» ,M<A#fi 1 kgfc/i 0 0. 05 mg~ 3 0 mX$> 0 , 
£L< \$0. 0 5mg~ 5mg» £ e>l~£?£b< te> 0. 0 5mg~ 1 mgT&£o & 

25 w^fiK^ mmm. nw&nnmiEiztevxm&xmzft*. pdt^ 

mmrz. z<D£ots.7w>mmit. mmmmx^mmiz^mvx^^>^ 
?m. mm~?-t>-m izn^^^m^z.tiz^xn^z.^x^^. 
*vx, mwmmz±&m®j&#*'$ts&tonz&5-?z>o \i*^>t 
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^0^7^ U>^^^bt- ^OKig^fc&S (flIAtf, 6 0 0-7 
5 9 0 nm) &tf3i!g 1-5 0 1/ cm 2 ) &&-tZ> B ytom&tt** MZ- 

l#-2&m JfF*b<tt» 1 0#~6 OOtflfflfrfcn*. 3fc©RM*«» & 

10 H t6 09 

IKALfcfcflD&ffl^fc. 6-b H7yM^-D-m>75 Ktt^* 

£"f, IKzKLfcDMFtDMSOkl'NS >t 6-t H K^v^-D - 1* 
^-^>7^ H t^^^^iirT-^n-?n6. 7mM43<fctf2. 7mMtLfe. 2 0 

(dcc) t^imi <Ds\s.>®m\zmz.rz, Rfom&y>&Ufrizmr)Mi?xm 

^CD«tolCUT^bfcS^^fC^5« (v/v) tf'J v>^*PAT^e> 
C18MI!ffiHPLC*7A (^#5^ • 5C18- 
25 ARlDfcjWfc. 0. 1 %TFA(D#£TT4 0-6 0%7"t h-hU^«3 
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OSIL 5C18-AR300) £fflV>Tfc£Lfc. mUVft^^m^fttbiZ V— tf-W 
«Sf»##r& (MALDI/ TOFMS) ti^TEMliSfT&ot. IMIftC^^il 

F£#<£LT^£b*:*3 1 >'\A<D|fS©fr^M (9 6 9. 9 8Da) lC*rJ&-r5 

• 5*^ok'> (Springer et al. . Proc. Natl. Acad. Sci. 
USA 84 (1987), 8961-8965) , Rtf bfc^n fc*>- 1 (DG1) (Isogai et al 
., Biochemistry 39 (2999), 5683-5690#fl8) » fcfctfK:RfrLfc4#*lfi! Cs 
ij^X) m^A^>A'^M (dAl) SrD-K-r^^fiKii^^pRSET-C^^ 
^- (Invitrogen) K^D-Xfcbfco -*^^T4*«m^^^ii. Gibn 
ey*><Dli& [ (Gibney et al., Biochemistry 37 (1988), 4635-4643) IC^oT 
2«RJS!W©bi s-Hi s y-*>3 >l:«koTli#afcO 
i±^>J:5l^ dAlOT^y^SH^J (ML • KKLREEA • LKLLEEF • KKLLEEH • LKWLEGGGGGGGGE 
LLKL • HEELLKK • FEELLKL ♦ AEERLKK • L : !2?!l#-^ 1 ) SrtSftbfce pUC19lc^D 
->{bUfc77D'?^^7 • 5t^Dti>^3- Hi"'2>'&^ilfK ; f : Springer et 
al., Proc. Natl. Acad. Sci. USA 84. (1987). 8961-8965) Zm^THteS.*? 

^-KOWrtt, *»ffl*BL2'l (DE3) \zmALTfr*>s 10 0mg/L 
©7>tf->U>*JPAfeTerrific^P7. tTI PTG*ffil>TT7 

T^€>10 mMTRIS -HC 1 . pH 8. 0<hl mM EDT A<hTi$fc}#>bfc. £/&b 
tz^Uv htt, 6M ^UT, 0.5 M NaC 1. 1 mM EDT A. *5cfctf0. 1 X OD 
P (octyl glucopyranoside) *^tt*#««« ( t , »cai»a-&T^5#*W[#«i 
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tife. S&UT^jgttSi#*l$V»fc8fcT, Centriprep-10 (Amicon) £/8^TI£ 

ffim<D&?izLTmzMf&mmmz, mmmi o~4 oy^tt^^o^pv 
si 2 \z, Ax^A*mmndk\z^tsmmwithmztt7>^2±&mz-r££%<D 

10 ^n^ftM^^ bJimk&tto m2\zte^T, -STfDX^i? SMib' 

•r. 

fr^T\ 3t'OUT^*tt*K*l»ViT*^, 20mMMJX-i£^ (pH8. 
15 0) , 5 0 OmMCDN a C 1 &l£0. 5% (v/v) Tween20^W 
ffl^«^T*MfC^UT^3V^cX hl^y hTtf^> • 7#n-X (Sigma) S 
fc«Xhl/^K7k'y>15t'-X (Pierce) ^Xnft^>Zf)^^-ZfiZ^m 

20 £/BVvrH]iKLfc. «c^ffl««fi«T»^Uy h£=!ElSfc#UTfr6 1 OM-TS^ 
(pH8. 0) TM >^^-<- h UT^3? >Wft£*gai£-tt:fc. 7# 

«SI£«S-&fcK^^^a<Z>TNa«iS+»C»#S J &Tdie» l 5% (w/v) #U 
T^U;W7^ H^SrfflVifeSDS-PAGE&lCckoT^b^c El 3 h* 

->1W1^-A- (±^£94, 67, 43, 30, 20.1, 14. 4 kDa) , U->2 

six 3 a, ^n^*n, m&K$.*yu\i><DmMmmm&xs j t<»ngm^ v- 
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±IH©ct^fcUT, 7-;3-)i7i;7->^Dt'>, KW-Lfc^abT> (DG1 
) , ^/ttt|gH-b^4«^-\A^>/^« (dAl) *ftimtJ3i«© 

io fegai 

^ttt, fcf^Xfc'xAte, ^&tfA£^A:?>/\ 0 ^«<A&ffi<t«tSSi 
20 gite, f£¥T&<5U ^&5MiAj£<D^A^>A'^K£m>£^^Sltt& 

25 7X3U6 (F. Ascoli. M.R. Fanelli. E. Antonini, Preparation and 
properties of apohemoglobin and reconstituted hemoglobins, Methods 
Enzymol. 76 (1981). 72-87) \z%V&VX%>Z>*^)VJ-3-)V>r h >tttb&£jSffl 
LT^'frBl* b5*^Dt*>fr£7#5:*^Dh*>£Ili§5L/'c: 0 1 OmMh'J 
Xli (pH8. 0) £2 0 OmM^b^- hU^At^trTN^^lC^bT 
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tzmz, CentripreplO (AmiconS) &fflV>T±ffi* 1 ~2mM£»ttUfc. 

mm&* w>;^si:»uto. i-o. 2mm\z$>tzz>'pm<Di&mm-?-D 

2 0, 0 0 0xgt3 0#MaW>Lfc. t'tfyAA^^t^at'y^lil^ 
UV-Vi s©)K^hMI^lfct:5, »h$*ypf> 

10 ft 43, kW>^l:«koTSi)i)cUc$^Pk'>^TNl»10-2 
OjiMKHMRU $ 6 fcft&fi 1 . 0 cm©5I*a^7 hSrfflt^THitachi U- 
3000^7t^ftTUV-V i s©JRX^£ h;H&|E0Lfc. ±fE77>:3 'J <btf>:£ 

*-A£§S8SiLfc. 

2t>\z, \i*^>^l±&&^*?n\i><D0 2 m£m\Z$:'fe\z&tz 

25 m<omn^mm^m^znoz\ho^^^^^jim^^<t^^m^ 
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1. Tt25£ (I) : 

Por -A-B i 

5 (5£*, PorH ^Wi&MlTfei:^^7^ U >5£S ; B i 

nTV>Tfcck^t:*^-Jl/a ; ^lt> Atel~3 0flOft*Bf*#t*kH 

io T«sn5t'^ntW7^ u xt&Wo 

2. fijfBPor^\ ^\Aa, AAb, aAc, A*'J7>hAAc^ ^d, ^\ 
Ad 1, i/P^A&^AojO^a^Sns^JR^^ritUfc^W^^ U>© 

15 4. UBPorAi, ^n#;V7-f'J> (IS) > £n#;U:7>f>J> (I IS!) 
, 3^D#;l/7-fU> (I I IS) , ^Dh^7^J> (IXS) RtPw h 

20 -a^Jo 

-NH-NH-, -NHCO- -CONH- -N (C^TJV^JV) 
-O-, -S-, -CO-, -O-CO-, - s -co-, -o-coo-, - 
25 CO-S-, -CO-O-, -CH (ADy» -CH (CN) -CH 
= CH-, -NH-NH-CO-X«-CO-NH-NH-T'i^nT^Tt) 
S9ESfi*B l ~ 5 <D\,^ftfr\Z$£M<D\K&Wo 
7. WIBA**, 
-NH-NH-, 
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-NH-NH-CO- (CH,) ,-NH-, 

-NH-NH-CO- (CH 2 ) ,-NH-CO- (CH 2 ) r NH- 
-NH- (CH,) ,-NH" 
-NH-NH-CO- (CH,) ,-NH-, 
-NH-NH-CO- (CH ; ) .-CO-.NH-NH- ■ 
-NH- (CH,) „-CO-NH-NH-« JkZS 
-NH (CH,) r CO-NH- (CH,) n -CO-NH-NH- 
(Z\tl^(D^. &n«$63ibTl~l 0) fr*>m$t2nz>, fiftfEIi^ 1 ~ 6 

13. m*mi i\z&ft<Dmm<t&ta*'£*rrz* aa^>/^i«i© 

14. »#9i4fclB*©fls^****-ra, ft*#*i*JBi&«&. 
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SEQUENCE LISTING 

<110> RIKEN 

<120> Biothinyl group-containing porphyrin compound and its use 

<130> P03-0029PCT 

<140> 
<141> 

<150> 2003-116232 

<151> 2003-04-21 

<160> 1 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 63 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic peptide 



<400> 1 

Met Leu Lys Lys Leu Arg Glu Glu Ala Leu Lys Leu Leu Glu Glu Phe 
15 10 15 



WO 2004/094432 



2/2 



PCT/JP2004/005645 



Lys Lys Leu Leu Glu Glu His Leu Lys Trp Leu Glu Gly Gly Gly Gly 
20 25 30 

Gly Gly Gly Gly Glu Leu Leu Lys Leu His Glu Glu Leu Leu Lys Lys 
35 40 45 

Phe Glu Glu Leu Leu Lys Leu Ala Glu Glu Arg Leu Lys Lys Leu 
50 55 60 
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